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LAKELOMAALGAE CONTROL PLAN

1 EXECUTIVE SUMMARY

THE PROBLEM

Lake Lomas a23-acre lake located in th&even Lakearea of
Snohomish County.The lake provides oppatunities for
swimming, fishing,boating and aesthetic enjoyment. It also
supports a diverse array of aquatic lifgnfortunately, the lake
suffers from excessive phosphorus pollutiwhich causes

1 Low water clarity
T Low dissolved oxygen levels ttettessfish

1  Chronic excessive alggeowthincluding fequent
blooms oftoxin-producingblue-green algae

THEEFFECT

Toxicalgae bloomanake te lake unsafefor residents, anglers,
swimmers The lake has been frequently posted with recreationg
advisories.The liver toxin, microcystjinis the most prevalent §
toxins with detections obver 12 times the& | 1 S Q& NIE
guidelines Even when not toxic,»eessivealgaeleads to lower B
water claity and depressed dissolved oxygeithe high
phosphorus pollution has led th&/A State Department of
Ecology(Ecologyjo list the lake agt A Y LJI. EdNd8tRey, these RECREATIONAL ADVISGFOR TOXIC ALG/
factors have the potential to reduce property values. POSTED AT LAKE LOB@AT LAUNCH

IDENTIFYING SOLUTSON

In 2018 Snohomish County Surface Water Management (SWM), together with the Lake Loma community,
beganthe algae control fanproject Theproject goal is taleterminel) the major sources of phosphorus

pollution 2) the best alternativeso reduce pollution and 3)the Lake Loma communi®a LINBS F SNNB |
alternative The project is funded by SWM and a grant from Ecology.
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PHOSPERUS SOURCES

An estimation othe main phosphorus sources wedeveloped based on an analysis of historic
data, yearround monitoring of the lake, ansediment core®f the lake bottom. The key sources
include:

1 Sormwater Runoff¢ Residential pollutiorfrom pet/animal wastes, fertilizerand dirt is
carried into the lakdoy runoff when it rains. Runoff accounts #8-38% of the annual
pollution.

1 Groundwaterg The lake is largely fed by groundwater which contributesn 14-42% of
the total phosphorus pllution each year. The pollution coming from groundwater largely
depends on the level of contamination from septic systems which is difficult to accurately
measure.

1 Lake sedimentg Pollution builds up from runoff and groundwater in the lake sediments
and is recycled back into the lake each year, comprising3®9 of the annual pollution to
GKS f11Se® ¢KS f S@St a ighwnd [ikelyste® toma $WAsSN Sy G & |
fertilization program.

REOMMENDED ALGAE CONTRDAN

The recommended plaincludes three elementslescribed in the table below. These three
elements will meet the project goal of preventing toxic algae by addressing the main phosphorus
pollution sources.The three elements were identified as thmeost effective and affordable
methodsto meet the plan goal

(WA SOURCE DESCRIPTION

ELEMENT ADDRESSELC

Element 1: Stormwater | LakeWis&@ / 2dzy & Qa 2dziNBI OK LINB 3N
LakeWise | Runoff prevent phosphorus pollution from lawns, yards and septic syste
Program Residents can complete a voluntary checklist of actions to have
property LakeWise certified. LakeWise supports residents thrc
educational workshops, site visits, and technical resources.

Element 2: Groundwater | A ptic savings program is designed to help residents regularly mai

Septic septic systems which can otherwise pollute groundwater. Lake Roe
Savings has a successful program with the PUD where residents pay for ¢
Program care as part of their water bill. The plan calls for exploring this proc

as an option for Loma or the largefldkes area.

Element 3: Lake Alum is a chemical that permanently binds phosphorus in the lal
Alum Sediments | water and sediments so it is no longer available to fuel algae
Treatment growth. Commonly used in drinking water treatment, alum is saf

for lake users and wildlife when applied properly. Options flimna
timing include:
A Option 1- Large Initial Dose: Apply the full dose in one initié
treatment followed by a smaller treatment everyl® years
depending on new pollution levels.

9| Page
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A Option 2¢ Multi-Year Dose: Apply half of the full doseyear
one andspread the remaining over 10 years to neutralize ne
pollution and extendtreatment longevity (recommended by
County).

Both options will need yeamound lake monitoring to assess
SFTFSOGAOSySaa |yR FRILIIASBSE @

EXPECTEDUTCOMES

Fully implementinghe planover the longterm will benefit thehealth of Lake Loma. The alum
treatments will significantly reduce phosphorugsuling in less frequent and intense algae
blooms. Lake recreation wilenefit from thereducedrisk of exposure to toxic bloom®fissolved
oxygen levels will increase benefittinguatic life Water clarity will also improve whidghtypically
associted with higher property valuesHigher claritynay also lead to increasedjaatic plant
growth in deeperareas of the lakePollution prevention bymplementing Elements 1 & ®ill
increase the longevity of alum treatmemind reducethe frequency and scale afny future
treatments.

COSTS AND FUNDING

The estimated costs of each control plan element areioned in the table belovand is provided
in a 10year timeframe The @inding required to implement the recommended Algae ConttahP
will require a longterm financial investment by the Lake Loma commuriiynding assistance
from grantscan help alleviat¢hisfinancial burdenThe most promising grant is ti@epartment
of Ecology Freshwater Algae Control Program gwelrith provides$50,000 maximum awagd
with a 25% local matciOptions for raising local funds include:

U Creation of adke association witkioluntary local fund collection
i Formation of a LakManagement District (RCW 36.61)
U Authorization of adke property assessment through extraSurface Water Service
Chargedesignated for phosphorus reduction activities at Lake Loma
ESTIMATEQCOST®FLAKE LOMA RESTORANI®™ 2019 DOLLARS

Element 1: LakeWise currently funded bysnohomish CoungWM
Element 2: Septic Savings Progr: unknown administrative costs
Element 3: Alum Treatmeh?
Option 1: Large Do&e $244,00 $9,500 $151,000 $471,000
Cost per parcél $2,773 $108 $1,716 $5,352
Option 2: MultitYear Dose $141,000 $35,000 $45,000 $466,000
Cost per parcél $1.602 $398 $511 $5,295

a. Yearround lake monitorindnas an estimate@nnual cost of $9,500A portion of monitoring costs may be covered
08 [/ 2dzyieQa @2t dzy (i S DaiHidglaringl biogef dppravalh y 3 LINE IANI Y

b. A $10,000 sdiment core analysis includedor both optionsn year10 (used toassess future treatmentases).

c. A repeat alum treatnma will likely be required in 5 th0 years The costs is included in year 10 arnlobised on
applying half of the original dose. The actual dose will depend uptime@ediment core analysis.

d. Estimated cost based on B&e shoreline parcels

10| Page
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NEXT STEPS

Thegoal of this plaristo provide the community with a road map foeducing toxic alga€rhe

lake community wilhow need to collectively decide if the benefits of the implementation plan
are worth the required financial and time investment. The recommended next step$oare
volunteers from the Lake Loma commurtityform a lake restoration committeelhe committee

could review the plarand propose a path forward tihne broader communityfor their approval
Essential decision points to decide would inclutleplan elements to implement 2) preferred
funding alternatives 3) timeline and 4) implementation roM#hile thismay seem like significant
effort, other local lake communities have successfully navigated this process to achieve
improvements irthe health of their local lake.

11| Page
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2 PROJECT BACKGROUND

2.1 STUDY AREA

Lake Loma is a Zicre lake located in the seven lakesaie northwest Snohomish Countyhe

lake is relativelghallow, with a maximum depth of 8.5 meters (28 feet) and an average depth of
3.4 meters (11 feet). The lake is fed primarily through groundwater, but several small ditches drain
into the lake during the rainy season. Lake Loma is the first in ddkachain. A small outlet on

the west side drains to Lake Crabapple, which flows to Lake Goodwin and Lake Shoecraft and
ultimately into Tulalip Bay.

Lake Loma supports gwming, fishing, boatingaesthetic enjoyment and wildlife habitat. Once
calledCranberry Lake, Lake Loimsaaturallya small bog lake. The lake area was developed in the

SIFNIe mMoppnQa |yR AyOfdzRSa NBaAi RSNdapthere aRkS @St 2 LIY
approximately 70 single family homeon the lake shoreline There is a Wdington State

Department of Fish and Wildlife public boat launch on the northeast shore. The wate(tsieed

area draining to the lakegovers 190 acres~{gure2-1). Rural developmentin the northern
watershedtransitionsto high density residentialevelopmentaround the lake Forests spathe

southern portion of the watershed, though some of the area has been logged in recent years

2.2 PAST LAKE MANAGEMENT

Lake Loma has a history of being managed for rainbow trout. In 1952, the Washington
Department of Game rehabilitated the lake to have more favorable stocking conditions for

rainbow trout by removing undesirable fish. (Menasveta, 1961). In efforts to aserdish

production and raise the pH, the Department fertilized the lake from 1©%958. The lake was

fertilized on 16 occasions with different materialsliing: oyster shells, crab meal, hydrated

lime, ammonium phosphate and muriate potasklonitoriltd & K2 ¢SR GKFG GKS 1]
hardness and alkalinity temporarily increased from these efforts (Menasveta,.1961)

2.3 LAKE LOMA WATER QUALHISTORY

[F1S [2Y] KFra o0SSy NB3IdAFINIe& Y2yAG2NBR aAyOS w
monitoring programThe lake has very low water clarity with a 198216 summer average of 1.4

meters (4.6 feet). There was a statistically significant trend of declining water clarity over that
monitoring period. One reason for the low water clarity is the naturally dalde ad the lake from

the dissolved humic compounds from surrounding wetlands.

12| Page
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FIGURR-1: LAKE LOMA WATERSHED

January 2020
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2.3.1 PHOSHPORUS

The longterm averagetotal phosphorus concentratiofTP)in the epilimnion (pper waters of
the lake is 3B pg/L (Snohanish County, 2017). The values vary from year to year and there is
statisticaly significant trend over timeR{gure2-2). In comparison to other Snohomish County
lakes, Loma has the fourth highest phosphorus concentrations in the epilinfrigurg2-3). The

13| Page
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long-term average total phosphorus concentration in the hypolimnion (bottom waters of the lake)
is 68ug/L and are somewhat variable from year to year (Snohomish County, 2017).

The highphosphorus concentrations in the lake have caliseke Lomao be listed as impaired
by the State Department of Ecolo@gcology, 2018Developing a list of impaired waterbodies
(called the 303d list) is a requirement of the Clean Water Mot listings based orsummer

epilimnetic phosphorus concentrations exceeding the action leve0qfg/Ifor lakesm the Puget
Sound lowlands.

FIGURR-2: 19962017AVERAGE TOTAL PHOBRHWS (TP) CONCENTFONS IN THE
EPILIMNION AND HYPI®NION
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FIGURR-3: EPILIMNION AND HYPIMNIONPHOSPHORUS CONCENIRAS FROM LAKE LOMA

IN COMPARISON TO CHRISNOHOMISH COUNIAKE& NOTE THE LOGARITHNMIHCALE
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Lake Loma Algae Control Plan January 2020

2.3.2 ALGAE

High levels of phosphorus in the lake can capeesistentproblems with aquatic plant and algae
growth includingpotentially toxic blooms of bluegreen alga€Figure2-4). Chlorophylla is one
measurement that indicates the amount of algae in the water column. The long(2802-2016)
summer average chlorophyll a concentrations is 13.2 r{fgdure2-5) (Snohomish Coumgt 2017).
In comparison to other lakes, trimmer average is moderae

Figure2-6). Howeverindividual chlorophyll a results measured as high as 70 ndyis ione of
the highest measuredoncentrationsn arealakesand irdicates an intense algal bloom.

FIGURR-4: TOXIC ALGAE BLOOWNE LAKE LOMA

Caution Sign at boat laungiuly, 2009) Thin bluegreen algae scur(February, 2016)

Heavy bluegreen algae in water (April, 2010) Thickblue-green algae scur@April, 2017)
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https://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-200



















































































































































https://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0270















https://www.sos.wa.gov/_assets/charities/training/starting-a-nonprofit-pdf.pdf
https://www.sos.wa.gov/_assets/corps/washington-nonprofit-handbook-2018-edition.pdf
https://www.sos.wa.gov/corps/nonprofitcorporationsonlineandpaperregistration.aspx






https://snohomish.county.codes/SCC/25.20.050
https://snohomish.county.codes/SCC/25.20.050






http://water.usgs.gov/nawqa/nutrients/pubs/circ1350
https://snohomishcountywa.gov/DocumentCenter/View/65795/1986_Seven-Lakes-Water-Quality-Analysis-And-Management-Plan
https://snohomishcountywa.gov/DocumentCenter/View/65795/1986_Seven-Lakes-Water-Quality-Analysis-And-Management-Plan



http://alliance-primo.hosted.exlibrisgroup.com/UW:all:CP7195981330001451
http://alliance-primo.hosted.exlibrisgroup.com/UW:all:CP7195981330001451
http://www.nesc.wvu.edu/pdf/WW/publications/pipline/PiL_SU13.pdf



https://aslopubs.onlinelibrary.wiley.com/doi/pdf/10.4319/lo.1971.16.2.0437
https://snohomishcountywa.gov/1079/Urban-Drainage
https://snohomishcountywa.gov/DocumentCenter/View/14925/2012-Ketchum-Algae-Control-Plan-PDF
https://snohomishcountywa.gov/DocumentCenter/View/14925/2012-Ketchum-Algae-Control-Plan-PDF
Snohomish%20County.%20
Snohomish%20County.%20
https://snohomishcountywa.gov/DocumentCenter/View/17888/Loma-update_2016
https://snohomishcountywa.gov/DocumentCenter/View/17888/Loma-update_2016
https://snohomishcountywa.gov/1126/Volunteer-Lake-Monitoring
https://fortress.wa.gov/ecy/publications/documents/1303031.pdf
https://fortress.wa.gov/ecy/publications/documents/1710020.pdf
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